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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
primer comprising a primer for lactic acid bacterium 
having a specific base sequence or a sequence 
complementary to the base sequence and capable of 
rapidly and simply carrying out identification and 
detection of lactic acid bacterial strains. 

SOLUTION: This new primer or probe for lactic acid 
bacteria has a base sequence represented by formula I to 
V, etc., or a sequence complementary to the base 
sequence and a lactic acid bacterial strain can be 
rapidly, simply and highly precisely identified without 
culturing bacterium at a low cost from a fermented milk 
product. Analysis, etc., of intestinal flora is carried 
out by combining with other strain-specific primer, 
etc., and state of digestive tract can be grasped from 
the result and prevention and treatment of various 
diseases are made ready. The primer is obtained by 
designating species-specific sequence, based on 
16SrRNA of bacterium obtained from data base and gene 
sequence of 16SrRNA detoxified this time and 
synthesizing the DNA by using a DNA synthesizer. 
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[#?F!t*©«&B] 

[f»5ft3gl] iB?iJ##l~l K 14, 16M18 

matm 2 ] m?m^ un, 3 £ i 

4, 4 i 1 3, 5i 1 3, 6 i 1 3, 7il5« 8 i 1 
3, 9il6, 10il6. 11^17, 18il9S 
O!20i21 frt>mt£ixZ 2 owffiSBe^J<DM-^*?*X 

' [ff*«3] »*SlXI4 2E«©^7'fv-©lX 

[St*£4] if*^lXB2|E*07"7-f -v— <D1X 

is 2 wJiSr«ffl-rs r t §r#a k-rz>rMm<z>mm<&m 

[W*«5] (1) «#^DNA^»fflt51gS 
XI (2) S*5 1 Xtt 2 E*©/?-!' 1 2 « 

[000 1] 

l-^LE ft D N A 7" 7 << a - ^3feW- H ft£.ffl 

V*S9LMNRa«>n£ • 
[0 0 0 2] 

/w;* (Lactobacillus)M, ^ M'T" h = yiJK (Streptco 

*fc#iP"WfUJB£ft"CV*S. ¥L8£«ti 
[0 0 0 3] *ot, 5l»fLiSiPof©ai6«SrfflijS> 56 

m&mmt;. &m±mm mam , 

[0 0 0 4] jfi¥-CI4, DNA-DNA*8l^4f*; 

^KiS^JS-bmpftSJ; 5 (C&oTV^o (E z a k 
i, T. , et al. (1 9 8 9) INTERNAT 
I ON A L JOURNAL OF SYSTEMAT 
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IC BACTERIOLOGY 39, 224-22 

9) o isfrvtt&b. ^<ommmh^m%:^t l, 

[0 0 0 5] tr-yl4IUM*-CH:, ^Kffllcj;^^ 

m*nt>tix^z> 0 mz.tt. #H¥5- 1 540 o#^ 
^£frTi^5 0 *fc, #pg*p 6 - 9 0 7 9 3 -i-^faic 

10 9^ h^^/^JS© 1 6 S r RNAS-=J— 

2 3 S r RNA£ = - K-r5«e^ i ©RBlcfc 3 

[0006] L75>L&a*e>, r^e>©*-ffi-e«, iwt 
awicamu mone. »tT?: tii^urtr? 

[0 0 0 7] 

20 ©»V^DNA-DNAffllBltt*»*»e>SL»BIBIfi©BI 

m&thtrfJ =7-*— ttj!JiJ$ft-tWj:a>ofc.fc«>, 7*9 
[0 0 0 8] Sot, fUUfn-^IlBl*!*?! 

fezhft o r t ssL»aaa«f*«7 f 9'f^-sr 

v^fciHBa»©flWRU5fLil^a©|Rl^«feSrJi«1-S 
r t t)SW^:Lrv^2) 0 

[0 0 0 9] 

mm*Mik-tz>tz.*><D^m «f*»sa«ica**»w 

mSiH?iJ**i-SDNA7'9-f-<'-^WL, i^Srffl 

?L^«<D®S^>l^^ • aw*»wai: ftS r t Sr^W L2fc 
40 ^i^Lfe, 

[0010] -Tft^*>*^Mli, iH?y#-§- 1 ~ 1 1 . 1 

4,16 xr; i8~2i frbmtttizmmmmxte&m 

[0011] *fc*»9itt, SB?iJ#-§- 1 t 1 2 , 2il 
3, 3<hl4, 4tl3, 5tl3, 6tl3, 7tl 
5, 8i:13, 9il6, 10tl6, 1U17, 1 
8tl 9 £.1*2 0 h 2 lA^P>3ltfttS2 0(O^SgB?U» 

50 Sr^-rsUKSffiT'^^-Srltlfc-rSfcO-efc*,. 
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[0012] w-#»wtt, ±u<n%&mm -fy^^- 
[ooi3] »c*fc, *&wk. ±m<D%mmm^7 

[0 0 14] 

^Collins h ^Dicks b> Mori h \Z. X o TJH* %«if03ft 

CC3 9 3) Sr^^ h'^/K* ■ f7i|:, 

(S?^ATCC 3 3 4) 

[0 0 15] J:«<DJ:5*5WBfc*5V^ S^SM^/ 
ffi&m<omnt LT««tt<DKV*l 6 S r RNA*B^ 

[0 0 16] ^7^— te, 
fToTJfiXE^JtT*— * (DDBJ Genba 

M£lt LTfrfci- 1 6 S r RNAitfe^FOi/— ^^V^ 

^•7VK7/f/^ ( Lactobacillus acidophilus) A 
TCC 4 3 5 6S, 7^h/<f/^-^^ (Lactob 
acillus casei ) NCDO 15 1t> ^h'^/W* 

• ( Lactobacillus casei ) ATCC 3 34 
ft, 7^ W^A-:* • ^ y ( Lactobacillus cr 
ispatus) J CM 118 5ft, y# h'^/l** ■ 7/^ 
-Jfryir^ ( Lactobacillus delbrueckii) ATCC 

9 6 4 9&z7? h^^vv;* • 77' — ( Lactobac 
illus fermentum ) ATCC 1 4 9 3 1ft, y?h'< 
^/Vy • 3J})-fyJ\ ( Lactobacillus gallinarum) J C 
M2011ft, y? Y'<3-;V* • #iry ( Lactobacillu 
s gasseri) DSM 2 0 2 4 3ft. 9 ^ h'^A';* • 
^/w<^>f #;* ( Lactobacillus helveticus ) ATCC 
1 5 0 0 9ft, 7^ W^/W* • n^^y ( Lactobac 
illus reuteri) J CM 111 2ft, y ? b'^/^X 

* 7Ay — -py ( Lactobacillus rhamnosus ) ATCC 
7 4 6 9ft. 7? Y'<*?fr* • ^7x ( Lactobacillu 

s zeae) ATCC 3 9 3ft, y ? h^/V* • ifT^ 
( Lactobacillus zeae ) DSM 20178ft, 

^yfty-yf^y ^^y\f— x. ^v^qeyx 

( Lactococcus lactis subsp. cremoris ) ATCC 1 
9 2 5 7ft, 9^ ^^7^ • y?^y> 
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— X. y^^~y ( Lactococcus lactis subsp. lactis) 
ATCC 1 9 4 3 5ft-C£>3 0 Ztlb<0&m\*. Jte 

[0017] y^h^/^^m<Dm^mx*ry^^^h 

•9, 17-2 6 b. pi4otV^e ^tL5>tt»f^±* 
10 fc#»ftfiS-C*>*as, ttffil^LTIj:, 6S 

/^/i'j* • 7 is K7>f/V^ ( Lactobacillus acidophilu 
s) Jc#SW*DNA^y W*^Kt?fcD, ?LK 

0* Ll Slfl£* to* t * 3 t (O ^r^-To 
[0 0 18] IB?iJ»#21E«<OjaXiB?iJSr*"r*t><0 
fi, h/<^-/W^ • ^7-^>f ( Lactobacillus casei ) 

(C#SW*DNA^-y K-Cfct), Zfy^f^r 

m^to*Tffiv^5r £ LV\ 
30 [0 0 19]**:. B#J##3&tM 4|E*<D^Si3^iJ 
^^"^^^0^, h^^/l-X • x/^/^iX^r-f (La 

ctobacillus delbrueckii) ^I^DNA^U^ 

[0 0 2 0] Sfc, S?U#-©-4|S«^iSSffi^JSr«"t-5 
t>(0^, h^^^/U^ • ^firy ( Lactobacillus gass 
eri) {Cfl#*W*DNA*y KT*fcl9, ^ 

^-r^-^bT^ga?ij#^-i 3f2«o«ssB^ij^^-r^ 

40 [0 0 2 1] ByO##5|E*<OttaiB5IISr*-t-5 
t>cOH, h^^^yu^ • ^/u^'rjjjy* ( Lactobac il 
lus helveticus ) RTfy? b'^/lsX • 7^K7^;V^ 
( Lactobacillus acidphilus) [Z&m&lteVN A*}) dt 
l^*^KT?fc5 . -Jy*-*— t b"CliiB?!J#-t 1 3 
iB«^ffiSE?U ^^-T Sfc^i: to*T ffl V % £ - t ^ 

0*uv\ ^coyy-i^— &mx$imvxh±w.2 

[0 0 2 2] *fc, iB9U»*6IE«iO«aiaj!ISr*-ra 
50 t><^>^, 7 2 V'^/vy* • v^a ( Lactobacillu 




(4) 



s johiisonii ) lC#SW*DNA^*y =0** V*-^ K~e 

[0 0 2 3] iB3W**7|B«^JftaiBy(l*#i-a 
k<E>te. 7^ h'*?^* • yJ*;*- If* ( Lactobacillu 
s rhamnosus ) |C#fiftftDN A^y ^ K*e 

t><Dte. *?9 b'^As* • -tfTx ( Lactobacillus zea 10 
e) |:#S«4DNAt y ^ ^ K-Cfc 9 , ^y 

[0 0 2 5] £fc. E?U#^9fB«<D&gffi?y£**t-£ 
^ y ( Lactococcus lactis subsp. cremoris ) \Z. 

[0026] e*i#* i o raoausEfti**-*- 20 

X. y 9 *f~y* ( Lactococcus lactis subsp, lactis ) \Z. 
«F^W4DNAty =f^^l^^K-Cfcl3, ^-f-e— 

^^Tffll^S^aW^bl^ rCL-e, SB?'J#-^16 

W4/7-f^--eS)6OT> if xxt°— x^-eof^ 

[0 0 2 7] *fc. Efll*# 1 1 lEttcDi£SIB?'J£^nr~ 30 
£4><Df3;. ^h^h^5/^^*t t - : t7^;^ ( Stre 
pt coccus thermophilus ) (C#H#J&D N y 

oiasiByo «r*-r s h & t m&ttxm v * % - 1 

-t-^^CDfi, 9^ b'^/UX • ^ ( Lactob 

acillus fermentum) C#iW*DNA^y 1/^ 

[00 2 8] Sfc. IB#I## 2 0&tf 2 1 (D*SSBB?!lSr 40 
^~tZ>h<Dte s y? Vs^/V* • a>f^.y ( Lactobacil 
lus reuteri ) I^SW4DNA*5 =?5? ^ K"C 

[0 0 2 9] ±lH<Oga?«#^-l-l 1, 14. 16M 
18-2 l^e>31tf^4*ttiB^J^ffi*»*IBMfc*r 

6r gB^J#^l 2, 13, 15W17^?> 

tl2, 13. 1 SSU^l 7<Ot>Oi:ra«(cfle^i-*w 50 
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[0 0 3 0] ±W><D£ 5*cKtfbfc*y i/^K 

il2 0#c£ t:^>rX^B4@4ttor)DNAtC*f-r5X 
9>f^— <O^^K»j«tB«r»«i: LtJWLfc. ISA* 

[0 0 3 1] **5, ^0#ffclci/— ^V^Srfrofcr 
i^i 9, ia?iJS#l — 1 1, 14. 16. 18-21 

<>0>-eH:jfea»ofc. ^Jx.fir jxb<oX^-<^— ^rfflv^r 
tPC RKJtK«F<0*fl=H3e^ <fc o T SrSfctt I* 

[0 0 3 2] WLS« p p^?>«^i#S«^ 

fcttufc. *-*\ migo^?LMn p p 2 6-y-^x/Kc^* 

V\ Mtt(subspecies)Ol^^$r 2 fr5o *t"^t>^>. 7^ h 
^^^/W^, • f/V^/Vix^r^ (Lactobacillus delbruecki 
i)[C|8LTIl SucroseSt^actose <D&#&<D^i*'V 
f*A>-7/u<?*4 % zf;vtfV X^RXfyP^xcDWm&fT 
V^. y9 \-=i y3j7s • 7 ^ (Lactococcus lactis) {C 
IILTH. 4%OAI»Dtf:MRS broth^i^(-^ 

*^rjs^ffi*^?>^^^i^ ^y *k<Dmm*'fr 
[0033] *^^7-f-7-(^ ^.(ox ?\^m%fm 

5BCPJD3o=-*»?yb»X#» 

to^DNAlrtttHL, fc©RJc£ttSr«B-< 

[0 0 3 4] ^^i. if^mtozfy^i ^-Srfflv^i, « 
*SrtT 5 i * < #®^<D«ffi w^</u-e©^<z>JB3lE*s 
nTtB-CfcS. rcoj:5^ffi^ LTfi. (1) 4* 

ft^ODNA^i&ajU (2) »CV^-e^DNA^C*fbT 

[0 0 3 5] #J;Ui. 5l*fLi8ia^<Dffiai^««, ftco 




*&w<o7 7 4 mmB.i&zno^k\c 

<k«5, a«F^W^DNABE^J (PCR1W £#5 it 
5lCbT#P>itfcDNA«rmft**)-r 

[0 0 3 6] DNAS-ttffi-t-^^&t 5£8refc 
SMaimurSi, *©aEjSfe-C*S#*«fe, StffSOEiSfc-C-fcS 

tiJLfcDNAl^LTf*, ^©^©flfe, 7i-;/l- 
[0 0 3 7] iilt, PCRffi^/7^v-S:ffiit5 

f/V^ • Ti/h^/f/^CDNAm^TO*, M#© 

~n, i o^^yy^-^-^v—f^ 

-51-12 — 17,. 19, 2 1 (^57*9^— Ks.y*l/7 
fl4, 16, 19, 2 l|E«©7'9^-^-Sry— 

jK^SfcS. PCR£firpf£lC iSSODNAi 

^*-fkt>"srig-Cfc5o -©<£ pl-U-CW^tvfcDNASr 

[0 0 3 8] *5ISf!<D7*7-1'^-©5 1>, W&m 

tl~ll, 14, 16, 1 8~2 llzm-$-b<Dl*. M 
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T-<z**m&-tz>7°B-y*bi,xig.m-eZ5><, mm, 

ffi?"J#-*5- 1 ~ 1 1 , 14, 16, 1 8~2 \<T>7y-<(T 
10 [0 0 3 9] *fc, 1f$my'y<<^— SrfflV^i, t 

K »&^©J»rtiNBffifM$©8?Wfc*T;t5„ m^-e«. 

©, sum©***, mm*t>*>titx* mmvtmmm** 

mj£*ttUKAaMtJK¥9-2 1 95 6 7f 
[0 0 4 0] 

20 [35§S©g!l*] ^MW^^-f^— Srttffl-fixtf, 
SL»i&«Sfa»?>*ft««-t-Sii:*<, ifi5S, fffi«. 

£5« Hie, «Wf Wk*«©ttttas*Ba"<?# 

[004 1] 

30 [004 2] HJfefll 1 7'7-r-=i'-©^:H-S.t^-a-^ : D 
DBJ, G e n b a n k?Of-;)"<-^J: 
*JBffi©l 6 S r RNAj»e^IB?lJi, *»Bt#lffliL 
fcTlH©l 6 S r RNAjte^Sa^J OS 1 ) @ 

Ufci£SiBiFiJKtSV>, DNA-S-fig«£rffl^T7'7-r^- 
=lr-a-^bfco ^©7*-^tr^2(c^-r o 
40 [0 0 4 3] 
[*1] 
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9 10 

754*-&mttbK.*>ti*)mfrlz 1 6 S r DNA&IBEPJ& 

us s * 

Lactobacillus acidophilus ATCC 4356 

Lactobacillus casei ATCC 334 

Lactdbacillus casei NCDQ 151 

Lactobacillus crispatus JCM 1185 
Lactobacillus delbrueckii subsp.delbrujeckii ATCC 9649 

Lactobacillus fermentum ATCC 14931 

Lactobacillus gallirwrum JCM 2011 

Lactobacillus gasseri DSM 20243 

Lactobacillus helveticus ATCC 15009 

Lactobacillus reuteri JCM 1112 

Lactobacillus rhnnrnosus ATCC 7469 

Lactobacillus zeae ATCC 393 

Lactobacillus zeae DSM 20178 

Lactococcus I act is subsp.cremoris ATCC 19257 

Lactococcus laciis subspAactis ATCC 19435 
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Ceo 



[oo4 5]^js^j2 y^^i—zm^fcmmmRTf 

(1) i*0*fi¥f«fSt;DNA©fttH 
3? 3 7 3 4»ffil 2 0#c<E>?Lg£SS«rMRS 

b r o t higtti (DifcottK) I^T-Bfei|ifi!RMg* L- 

LT4i4tt& 1% glucose^POGAM broth (— 



50 



ttfel 2 4ffilB#*!4^, mt^O^m (Zhu, 
H. et al (1 99 3) Nucleic Acid 
s Research 2 1, 5 279-5280) K 
<):!)« DNASrftUlLfe. t/il?*> t MRS brot 

h&m->tc-&m&mwn. 5mi<D^bmm^y. t r 

action buffer (10 0 mil Tris, 4 
OmM EDTA, pH9. 0) 250^1, ^V^/U^ o 
!)K 1 50(i 1> 10%SDS 5 0 tf lSr*Px.x 5 

1 5 0 n 1 £#D*.-C7k*-C 1 5^SLfc^, 15, 0 




13 

o orpin , i o&m<Dm>t^nbivti±mZ'{y7v'< 

50//1CDTE buffer (lOmM Tris-H 
CI (pH8. 0) /ImM EDTA) K^LT^ft^ 
S!I^L. 1 0 u gAl^Ml^iJttftiDNA^S 
t Vtc 0 

[0 0 4 6] (2) PCRS^ 
^i§r2 5/il^U 1 OmM Tr i s-HCl (pH 
8. 3) . 50mM KC1, 1. 5mM MgCh, 2 
00/iM d NT P mixturei:, #^0. 8// 
My^y^^r— „ 1. OU Taq DNA p o 1 y m 
erase (* # ^#80 , 1 Ong ftSDNA^tf 
SiSffi-C. DNAt-7/W^7-PJ 4 8 0 (*# 
7%tS!) ICXY). 94t:20^ 55t:20^ 72t 

[0 0 4 7] (3) /?^f ^-0^«#j^40&f* 

p c rsjSij: <t o r # bttfc p c r ^m^Qctt U 

Lfc 0 1 . 5%T^fn>-^ (Molecular Bi 
ology Certified Agarose; s< 
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* 4*7 y KttSS) ^Mu p i d - 2 (^*^e • 

CiHOOV, 2 5#®Si!Ki!jU E t h i d i urn 
Bromide (0. 5mg/ml) "ClfefeSK UV7> 

i*9^*9#^-f^--r*»B#ii»-e*>ofc. Lb 

h'^^* • -^/l^^ (Lactoba 
cillus helveticus) <0%ht£ £>i*:7 ^ 
N^^vWJX • TV K^-fVW-X (L a c t o b a c i 1 1 
us acidophilus)^ t>S/&# 5 !&#> btt 
10 /Co b*»Lft*6>, -v — L b Ak<Dm&ttfc£ 

^4) 0 *fc, ra«HcLbR^*5V^Tt>9^ h'^A'* 
• ^7if-f (Lactobacillus casei) 
OjR*|ci:Sv^RjE36SB»e>4tfc^L b C i: <Ott^*>*lc 
<fc 9 7;? h^^vl^ • #-fcf^ (L a c t o b a c i 1 1 
us casei) i:7^ b^f/V^ • 7A>-f^ 
(Lac tobac i 1 lus rhamnosus) 

5) 0 
20 [0 04 8] 
[*3] 
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< 1 6 0> 2 1 

< 2 1 0> 1 

< 2 1 1 > 17 

< 2 1 2> DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 1 

acagattcac ttcggtg 17 

< 2 1 0> 2 
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< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 19 
<4 0 0> 2 

cgagttctcg ttgatgatc 19 

< 2 1 0> 3 

< 2 1 1 > 18 

< 2 1 2> DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 3 
ggtgatttgt tggacgct 18 

< 2 1 0> 4 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 4 

gatgaatttg gtgcttgcac cag 23 

< 2 1 0 > 5 

< 2 1 1 > 2 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 5 

gcagatttac ttcggtaatg acgc 24 

< 2 1 0 > 6 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 6 

gatgatttta gtgcttgcac taa 23 

< 2 1 0 > 7 

< 2 1 1 > 2 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 7 

gcaagtcgaa cgagttctga ttat 24 

< 2 1 0> 8 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 8 
cgagttttgg tcgatgaac 19 

< 2 1 0> 9 

< 2 1 1 > 2 3 

< 2 1 2> DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 9 

attggtgctt gcaccaattt gaa 23 

< 2 1 0 > 10 

< 2 1 1 > 2 3 

< 2 1 2> DNA 
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< 2 1 3 > Artificial Sequence 

< 4 0 0 > 10 
gttggtactt gtaccgactg gat 23 

< 2 1 0 > 11 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 11 

tggatgacac atgtcattta 20 
10 <210> 12 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0 > 12 

aaaggccagt tactacctct ate 23 
<2 1 0> 13 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
20 <400> 13 

aagattccct actgctgcc 19 

< 2 1 0 > 14 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 14 
aaagaccagt tactgcctct ate 23 

< 2 1 0 > 15 

< 2 1 1 > 2 6 
30 < 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 15 

gccgacaaca gttactctgc cgacca 26 

< 2 1 0 > 16 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 16 

cttgatgagc tttccactct caccaa 26 

40 <210> 17 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 17 
ctgtgtgaac tttccactc 19 

< 2 1 0 > 18 

< 2 1 1 > 2 3 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
50 <400> 18 
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cctgattgat tttggtcgcc aac 23 
<2 1 0> 19 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 19 

acgtatgaac agttactctc atacgt 26 

< 2 1 0> 2 0 

< 2 1 1 > 2 1 

< 2 1 2 > DNA 
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* < 2 1 3 > Artificial Sequence 
<4 0 0> 2 0 
gattgatggt gcttgcacct g 21 

< 2 1 0> 2 1 

< 2 1 1 > 2 6 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 2 1 

ctgcgtgaac agttactctc acgcac 26 
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